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What is claimed is: 



A method for identifying a mojiul^r of quorum sensing signaling in 
^ J(aJV bacteria, said method comprising: 

providing a cell which^iornprises a quorum sensing controlled gene, wherein 
said cell is responsive to ^^^^orum sensing signal molecule such that a detectable signal 
is generated; 

10 contacting said cell with a quorum sensing signal molecule in the presence and 

absence o£/a test compound; 

(d detecting a change in the detectable signaLto thereby identify said test 
com/^qdnd as a modulator of quorum sensing signaling in bacteria. 



15 



2. The methoi^^Ft^tam^^ said cell further comprises means for 
generating said^jietgctable iignai*. 

3. The method of claim 2, v^^jereinsaid signal generation means comprises 
20 a reporter gene, and wherein saidqtl6rum sensing signal molecule causes transcription 

of said reporter gene, said tjariscription providing said detectable signal. 

4. The^ethod of claim 3, wherein said reporter gene is operatively linked 
to a regulatm^equence of said quorum sensing controlled gene. 

5. The method of claim 4, wherein said reporter gene is selected from the 
group consisting oiADEl ADE2, ADE3^ ADE4, ADE5. ADE7, ADE8, ASP3. ARGl 
ARG3, ARG4, ARG5, ARG6, ARG8. AR02^ AR07, BARl CAZ CHOI CYS3, GAL I 
GAL7^ GALIO. GFP, HISl, HIS3. HIS4^ HIS5, HOM3. HOM6. ILVl ILV2. ILV5, INOl 

30 IN02, IN04, lacZ, LEU I LEU2, LEU4, luciferase, LYS2, MAL, MEL, MET2, MET3, 
MET4, MET8, MET9, MET14, MET16, MET19, OLEl PH05, PROl PR03, THRl, 
THR4, TRPl TRP2, TRP3, TRP4, TRP5, URAl URA2, URA3, URA4, URA5 and 
URAIO. 
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6. The method of claim 5, wherein said reporter gene is lacZ or GFP, 



^^^^^^^^^'^^^ensing signal m 



The method of-Gteim^, wherein said cell does not express said quorum 
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8. The method of claim 7, wherein said quorum sensing signal molecule is 
produced by a second cell. 

9. TJiejHethodnrfxteir^^ cell is a prokaryote or eukaryote. 

1 0. The method of claim 9, wherein said cell is a bacterium. 

1 1 . The method of claim 8, wherein said second cell is a prokaryote or 
1 0 eukaryote. 

12. The method of claim 11, wherein said second cell is a bacterium. 

13. The method of claim^ 10 or 12, wherein said bacterium is a gram 
negative bacterium. 

15 

14. The method of claim 13, wherein said gram negative bacterium is 
Pseudomonas aeruginosa, 

1 5. The method of claim 1 0, wherein said bacterium is a mutant strain of 
20 Pseudomonas aeruginosa which comprises a regulatory sequence of a quorum sensing 

controlled gene operatively linked to a reporter gene, wherein in said mutant strain, lasi 
and rhll are inactivated. 

16. The method of claim 12, wherein said second cell is wild type 
25 Pseudomonas aeruginosa, 

17. ThemethcTd:'orcl^^ 1, wherein said quorum sensing controlled gene is 
endogenpus-to"^^ 

1 8. The method of claiml 0, wherein said quorum sensing controlled gene 



30 
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encodes a virulence factor. 

19. The method of claim 10, wherein said quorum sensing controlled gene 
encodes a polypeptide which inhibits a bacterial host defense mechanism. 

20. The method of claim 10, wherein said quorum sensing controlled gene 
encodes a polypeptide which regulates biofilm formation. 
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. 21 . The method of>teilnl , wherein said quorum sensing signal molecule is 

autoinducer of sai^^qtlorum sensing controlled gene, 

22. The method of claim 21, wherein said autoinducer is a homoserine 
5 lactone. 

23. The method of claim 22, wherein said test compound is a homoserine 
lactone analog. 

10 24. The method of claim 1 , wherein said modular inhibits an enzyme 

involved in the synthesis by said bacterium of said quf^m sensing signal molecule. 



25. The method of claim 1 , whpr^ said modulator inhibits reception of said 
quorum sensing signal molecule by^aia bacterium. 

26. The method^ claim 1, wherein said modulator scavenges said quorum 
sensing signal molecule. 

t// a method for identifying a modulator of quorum sensing signaling in 
20 Pseudomonas aeruginosa, said metj^fbd comprising: 

providing a wild type s^min of Pseudomonas aeruginosa which produces a 
quorum sensing signal molejziule; 

25 providing a miif^t strain of Pseudomonas aeruginosa which comprises a 

reporter gene operati\j(lvHkiiced to a regulatory sequence of a quorum sensing controlled 
gene, wherein said lAutant strain is responsive to said quorum sensing signal molecule 
produced by said Wild type strain, such that a detectable signal is generated; 

30 contactmg said mutant strain with said quorum sensing signal molecule and a 

test compound; and 
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det/cting a change in the detectable signal to thereby identify said test 
compound as a modulator of quorum sensing signaling in Pseudomonas aeruginosa. 



inactiv; 



(g. The method of claim 27, wherein in said mutant strain, lasi and rhll are 
Ited. 
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29. The method of claim 27, wherein said reporte/ gene is lacZ or GFP. 

30. The method of claim 29, wherein said reporter gene is lacZ. 

3 1 . The method of claim 29, wherein said/reporter gene is GFP. 

32. The method of claim 3 1 , where44aid reporter gene is a variant of GFP. 

33. The method of claim 32, >^rein said variant is GFPmut2. 

34. The method of claim 27; wherein said mutant strain of Pseudomonas 
aeruginosa comprises a promoterles/reporter gene inserted at a genetic locus in the 
chromosome of said Pseudomona Aeruginosa, wherein said locus comprises a 
nucleotide sequence selected frorii the group consisting of: SEQ ID NO:l, SEQ ID 
NO:2, SEQ ID NO:3, SEQ ID l4o:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:8, SEQ ID NO:9, SEQ^D NO.IO, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID 
NO:13, SEQ ID NO:14, s™DNO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 
NO: 18, SEQ ID NO: 19, SEQ 1^0:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23', SEQ ID NO:24, StQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28', SEQ ID N0.29,ySEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34/sEQ ID NO:35 and SEQ ID NO:36. 

35. The m/thodofclaim 34, wherein said promoterless reporter gene is 
inserted in said chroiiosome at a locus comprising a nucleotide sequence selected from 
the group consistinJof: SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:8, 
SEQ ID NO:28 and SEQ ID NO:35. 

36. Thi method of claim 34, wherein said reporter gene is contained in a 
transposable element. 



37: A/mutant strain of Pseudomonas aeruginosa comprising a promoterless 
reporter gene inserted at a genetic locus in the chromosome of said Pseudomonas 
aeruginosa, whJrein said locus comprises a nucleotide sequence selected from the group 
consisting of: SfeQ ID NO: 1 , SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:5, SEQ iryNO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, 
SEQ IDNO:7l, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ 
ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID N0.25, SEQ ID 
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NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID Nb:29, SEQ ID NO:30, SEQ ID 
N0:31, SEQ ID NO:32, SEQ ID NO:33, SEQ Id/o:34, SEQ ID NO:35 and SEQ ID 
NO:36. 

38. The mutant strain of claim 37, /'herein said reporter gene is contained in 
a transposable element. 

39. The mutant strain of clainy3 7, wherein lasi and rhll are inactivated. 

40. The mutant strain of claim 37, wherein said strain is responsive to a 
quorum sensing signal molecule suc^that a detectable signal is generated by said 
reporter gene. 



41 . The mutant strain/bf claim 37, wherein said reporter gene is lacZ or GFP. 

42. ( The me thod!bf /laim/41 / wherein said reporter gene is a variant of GFP, 

I 

43. C The rnethod^clairn ,42;, wherein said variant is GFPmut2. 



y/, A method^kidentifying a modulator of a quorum sensing signaling in 
Pseudomonas aeruginosa, said method comprising: 

providing a wijd type strain of Pseudomonas aeruginosa which produces a 
quorum sensing signal molecule; 

providing a /nutant strain oi Pseudomonas aeruginosa which comprises a 
promoterless reporter gene inserted at a genetic locus in the chromosome of said 
Pseudomonas aeruginosa, wherein said locus comprises a nucleotide sequence selected 
from the group cinsisting of: SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO: 10, SEq'iD N0:1 1, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID 
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ /ID NO:3 1 , SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID 
NO:35 and SEQ ID NO:36; and wherein said mutant strain is responsive to said quorum 
sensing signal molecule produced by said wild type strain, such that a detectable signal 
is generated by said reporter gene; 
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contacting said mutant strain with said quorum sensing signal molecule and a 
test compound; and 

5 detecting a change in the detectable signal to thereby identify said test 

compound as a modulator of quorum sensing signaling in Pseudomonas aeruginosa. 

45. The method of claim 44, wher^n said reporter gene is contained in a 
transposable element. 



10 



15 



20 



25 



30 
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4^ An isolated nucleic acid mdecule comprising a nucleotide sequence, said 
nucleotide sequence comprising: 

a regulatory sequence derived from the genome of Pseudomonas 
aeruginosa, wherein said regulatory sequence regulates a quorum sensing controlled 
genetic locus of the Pseudomonas aeruginosa chromosome, and wherein said locus 
comprises a nucleotide sequence selected from the group consisting of: SEQ ID NO:l, 
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID 
NO:7, SEQ ID NO:8, SEQ ID ^0:% SEQ ID NO: 10, SEQ ID NO:l 1, SEQ ID NO: 12, 
SEQ ID NO: 13, SEQ ID NO: 1 4, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 
ID NO: 18, SEQ ID NO: 19, SEQ IB NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ Il|As^, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:29, SEQ IONO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, SEQ ID NO:35 and SEQ ID NO:36; and 

a reporter gene operatively linked to said regulatory sequence. 

A"/. An isolated nucleic acid molecule comprising a quorum sensing 
controlled genetic locus derived from the genome of Pseudomonas aeruginosa , wherein 
said locus comprises a nucleotide sequence selected from the group consisting of: SEQ 
ID NO: 1 , SEQ ID NO:2, SE 5 ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, 
SEQ ID NO:7, SEQ ID NO:,8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID 
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID 
NO: 1 7, SEQ ID NO: 1 8, SEQ ID NO: 1 9, SEQ ID NO:20, SEQ ID NO:2 1 , SEQ ID 
NO:22, SEQ ID NO:23, SBQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID 
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NO:32, SEQ ID NO:33, SEQ ID NO:34, ID NO:35 and SEQ ID NO:36, 
operatively linked to a reporter gene. 



48^ An isolated nucleic acid/molecule comprising a polynucleotide having at 
least ^0% identit y ^to a quorum sensing controlled genetic locus (derived from the 
genome of Pseudomonas aeruginosa, wherein said locus comprises a nucleotide 
sequence selected from the group consisting of: SEQ ID NO:l, SEQ ID NO:2, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID Nc/:5, SEQ ID N0:6, SEQ ID N0:7, SEQ ID NO:8, SEQ 
ID N0:9, SEQ ID NO: 1 0, SEQ /d NO: 1 1 , SEQ ID NO: 1 2, SEQ ID NO: 1 3, SEQ ID 
NO: 14, SEQ ID NO: 15, SEQ IP NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID 
NO: 19, SEQ ID NO:20, SEQ/ID N0:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, SEQ ID NO:35 anfl SEQ ID NO:36, operatively linked to a reporter gene. 

4.9 _An isolated nucleic acid molecule comprising a polynucleotide that 

hybridizes under stringent.d|3nditions to the complement of a nucleotide sequence 
comprising a quorum ^fen^iWcontrolled genetic locus derived from)he genome of 
Pseudomonas aerugirhsa , wherein said locus comprises a nucleotide sequence selected 
from the group consisting of: SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:5^( SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 
ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID 
NO:20, SEQ ID N©:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID 
NO:25, SEQ ID N|0:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID 
NO:35 and SEQ ID NO:36, operatively linked to a reporter gene. 



50. The nucleic acid molecule of any one of claims 46, 47, 48 and 49, 
wherein said reporter gene is contained in a transposable element. 



51. A vector comprising the isolated nucleic acid molecule of any one of 
claims 46, 47, 48land 49. 
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52. A cell containing an isolated nucleic acid njfolecule of any one of claims 
46, 47, 48 and 49. 

53. A method for identifying a modulator cfi quorum sensing signaling in 
5 bacteria, said method comprising: 

providing the cell of claim 52, wherein saicycell is responsive to a quorum 
sensing signal molecule such that a detectable signal is generated; 

1 0 contacting said cell with a quorum sen^mg signal molecule in the presence and 

absence of a test compound; 

and detecting a change in the detectable signal to thereby identify said test 
compound as a modulator of quorum sen^ng signaling in bacteria. 

15 

54. A compound which inhipits quorum sensing signaling in Pseudomonas 
aeruginosa, said compound having been identified by the method of claim 28. 

55. The compound of cYmhASA, which inhibits quorum sensing signaling in 
20 Pseudomonas aeruginosa by inhiMii^gWi enzyme involved in the synthesis of a quorum 

sensing signal molecule, by interfering with quorum sensing signal reception , or by 
scavenging the quorum sensing signal molecule. 

A method for identifying a quorum sensing controlled gene in bacteria, 
25 said method comprising: 

providing a cell which/is responsive to a quorum sensing signal molecule such 
that expression of a quorum sensing controlled gene is modulated, and wherein 
modulation of the expressiorjf of said quorum sensing controlled gene generates a 
30 detectable signal; 

contacting said cell /with a quorum sensing signal molecule; 

and detecting a change in the detectable signal to thereby identify a quorum 
35 sensing signaling controlled gene in bacteria. 



57. The methodlof claim 56, wherein said cell further comprises means for 
generating said detectable ^gnal. 
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58. The method of claim 57, wherein said signal generation means comprises 
a reporter gene, and wherein modulation of the expression of ^aid quorum sensing 
controlled gene modulates transcription of said reporter geney said transcription 

5 providing said detectable signal. 

59. The method of claim 58, wherein said rep6rter gene is operatively linked 
to a regulatory sequence of said quorum sensing controlled gene. 

10 60. The method of claim 58, wherein sai^T reporter gene is opertively linked 

to said quorum sensing controlled gene. 

61 . The method of either of claims 5^and 60, wherein said reporter gene is 
contained in a transposable element. 

15 

62. The method of claim 58, wherfein said reporter gene is selected from the 
group consisting of ADEL ADE2, ADE3, AipE4, ADE5, ADE7, ADE8, ASPS, ARGl 
ARG3. ARG4, ARG5, ARG6, ARG8, AR02 AR07, BARl CAT, CHOI CYS3, GALL 
GAL7, GALIO, GFP, HIS I HIS3, HIS4, HIS5, HOM3, HOM6, ILVl ILV2, ILV5, INOl, 

20 IN02, IN04, lacZ, LEU I LEU2, LEU4, Lciferase, LYS2, KdAL, MEL, MET2, MET3, 
MET4, MET8, MET9, MET14, MET16, MET19, OLEl, PH05, PROl, PR03, THRl, 
THR4, TRPl, TRP2, TRP3, TRP4, TRf%XJRAl URA2, URA3, URA4, URA5 and 
URAIO, 

25 63. The method of claim 5^, wherein said quorum sensing signal molecule is 

produced by a second cell. 

64. The method of clainy63, wherein said second cell is a prokaryote or 
eukaryote. 



30 



65. The method of claflm 64, wherein said second cell is a bacterium. 



35 



66. The method of daim 56, wherein said cell is a prokaryote or eukaryote. 



67. The method of/claim 66, wherein said cell is a bacterium. 



68. The method off either of claims 65 and 67, wherein said bacterium is a 
gram negative bacterium. 
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69. The method of claim 68, wherein said gr/m negative bacterium is 
Pseudomonas aeruginosa, 

5 70. The method of claim 67, wherein said bacterium is a mutant strain of 

Pseudomonas aeruginosa in which lasi m\d rhWBxc inactivated. 

71 . The method of claim 65, wherein said second cell is wild type 
Pseudomonas aeruginosa, 

10 

72. The method of claim Sfo/wherein said quorum sensing signal molecule is 
an autoinducer of said quorum sensin^jralatrolled gene. 

73. The method of claiiyi 72, wherein said autoinducer is a homoserine 
15 lactone, or an analog thereof. 

74. The method of claim 56, wherein said quorum sensing signal molecule 
induces the expression of saidr quorum sensing controlled gene. 




